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ある話者が“ I’ll give it to you”という文を発話したときの発話のしかたを考えてみる





ターンで文は発話されうる．例えば，“ I’LL give it to you.”，“ I’ll GIVE it to you.”，




































Lp = 10 log10
p2
p20
実効値 (rms)とは，普通音圧の 2乗平均の平方根で表され，単位としてパスカル (Pa)
やニュートン毎平方メートル (N/m2)が使用される．










































1． CATS EAT FISH.
2． The CATS EAT the FISH.
3． The CATS will EAT the FISH.
4． The CATS will have EATen the FISH.






























例： On the DESK.
He goes to SCHOOL.
When I visited LONdon, I bought a nice SWEATer for her.
























































































































































Has difficulty pronouncing L’s and R’s NG
Stops too abruptly unnaturally at the end of words NG
Pauses where there shouldn’t be a pause OK
Does not pause where there should be a pause OK
Emphasis on the wrong word(s) OK
Intonation is wrong OK
Sentence not read exactly as written (e.g. says ”there is” for ”there’s”) NG
Words are mispronounced (e.g. ”think” instead of ”thinks”) NG
Words are slurred together and not distinct or clear NG
Pronounciation of individual words deliverd with unnatural timing OK
Vowels are limited to katakana syllabary ie; イ instead ”i” NG
timing / rhythm is unnatural OK







値のばらつきの 2点を考慮して，分析のために 464文を選定した．選定された発話文は 7
名の男性と 5名の女性であり，文の種類は 57文，学習者一人の発話文数は 17～62文であ














AM01 AM02 AM03 AF01 AF02 平均
JF01 4.26 3.14 3.04 4.50 4.20 3.82
JF03 3.88 4.00 3.44 4.88 4.52 4.14
JF04 3.83 4.23 3.93 4.90 4.81 4.34
JF05 4.43 4.45 3.54 4.90 4.79 4.42
JF06 4.89 4.46 4.08 5.00 4.82 4.65
JM01 3.80 3.50 3.32 4.35 4.70 3.93
JM02 3.83 3.45 3.48 4.32 4.78 3.97
JM03 4.17 4.03 3.62 4.86 4.89 4.31
JM04 4.16 3.33 3.33 4.45 4.33 3.92
JM05 3.70 3.47 2.76 3.88 3.82 3.52
JM06 4.10 3.36 3.36 4.84 4.60 4.05


















































































































B D G P T K JH CH S SH Z ZH F TH
V DH M N NG L R W Y HH IY IH EH EY
AE AA AW AY AH AO OY OW UH UW ER AXR AX





















~ai = (ai1, a
i
2, · · · , aiM)
のように表すことにすると，特徴ベクトル ~aiと ~bjとの距離 d(ai, bj)は，例えば，








入力音声パターン ~T と音声の標準パターン ~Rを，特徴ベクトルの時系列で，それぞれ
~T = (a1, a2, · · · , ai, · · · , aI)
~R = (b1, b2, · · · , bj, · · · , bJ)
のように表す．ここで，aiは ~T の第 iフレームの特徴パラメータでベクトル表現とす
る．I及び J は，それぞれ ~T，~Rのフレームの総数で時間長に対応する．
~T と ~Rのパターンは，一般に継続時間 Iと J が違っているのでそのまま比較すること
はできない．DPマッチングとは，直感的にはパターン ~T と ~Rが最もよく一致するよう
に，時間軸を変換した後の距離を求める方法である．
距離を考える二つのベクトルの時系列 aiと ajの対応は，i軸と j軸による平面上の点列
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F (K) = f(1)f(2) · · · f(k)f(K)
f(k) = f(i(k), j(k))
によって表される．ここで，F (K)を時間変換関数と呼んでいる．
図 3.4: 時間変換関数による時系列パターンの対応












F (K)によって対応付けされた ai(k)と bj(k)との間の距離関数で，












0 ≤ i(k)− i(k − 1)
0 ≤ j(k)− j(k − 1)
i(k)− i(k − 1) = 1 or j(k)− j(k − 1) = 1
(2)境界条件から




|i(K)− j(k)| ≤ r
さらに，傾斜制限条件として
α ≤ j(k)− j(k − 2)


















が，この問題は，ダイナミックプログラミング (DP : Dynamic Programming) すなわち
動的計算法の手法を用いて，効率よく解くことができる．DP法はDTW (Dynamic Time
Warping) 法とも呼ばれる．














w(k)d(ai(k), bj(k)) + w(l)d(ai(l), bj(l))}




g(i, j − 1) + d(ai, bj)
g(i− 1, j − 1) + 2d(ai, bj)
g(i− 1, j) + d(ai, bj)

のような逐次計算によって求めることができる．
入力音声パターン ~T に対して，すべての音声の標準パターン ~RとのDPマッチングを
行い，距離D(T,R)を最小にする ~Rのカテゴリー ~T をのカテゴリーとする．すなわち，










































4.1.7 PVI (Pairwise Variability Index)
英語は，強勢間の等時性を保つための母音弱化等の弱音節の圧縮現象が見られるが，日


























d=duration of the kth vowel
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図 4.3: 米国人の単語時間長























































































































































Native1 Native2 Native3 All
sentence -0.368 -0.404 -0.403 -0.399
word　 -0.439 -0.473 -0.438 -0.473
function word -0.440 -0.381 -0.334 -0.437
content word -0.371 -0.387 -0.356 -0.365
pause -0.236 -0.247 -0.295 -0.287
syllable -0.422 -0.463 -0.417 -0.462
vowel -0.359 -0.387 -0.359 -0.382
consonant -0.269 -0.273 -0.289 -0.303
strong vowel -0.020 -0.044 -0.041 -0.037
weak vowel -0.271 -0.301 -0.312 -0.322
vowel of function word -0.336 -0.345 -0.309 -0.381
consonant of function word -0.163 -0.195 -0.212 -0.200
vowel of content word -0.283 -0.278 -0.259 -0.289
consonant of content word -0.248 -0.218 -0.213 -0.297
vowel pvi -0.169 -0.140 -0.172 -0.172
vowel pvi (reduced set) -0.272 -0.276 -0.248 -0.446
syllable pvi -0.089 -0.061 -0.048 -0.074
vowel and consonant in syllable -0.356 -0.384 -0.374 -0.400
rms of vowel pvi -0.086 -0.078 -0.015 -0.059
f0 of vowel pvi 0.015 -0.004 -0.047 -0.037
rms of word border -0.110 -0.065 -0.087 -0.115
f0 of word border -0.002 0.025 -0.007 0.005
rms of accent -0.076 -0.127 -0.100 -0.112
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変数 x1, x2, · · · , xp（原因）から，
Y = a1x1 + a2x2 + · · ·+ apxp + a0 (5.1)
のような 1次式を作り，この式を使って目的変数の予測や制御に役立てようとする手法








(yi − (a1x1i + a2x2i + · · ·+ apxpi + a0))2 (5.2)
をそれぞれ a1, a2, · · · , ap, a0 で偏微分し 0とおき，整理すると以下の連立方程式が導出さ




s11a1 + s12a2 + · · · s1pap = s1y
s12a1 + s22a2 + · · · s2pap = s2y
...
s1pa1 + s2pa2 + · · · sppap = s1y





























2. 目的変数 yと各説明変数 x1, x2, · · · , xpとの単相関係数を求め，この中で最も相関
係数の大きい変数を取り込む．または，単相関係数を求める代わりに，y − x1, y −
x2, · · · , y− xpと 2変数ずつの回帰式を作成し，それぞれの偏回帰係数をみて，その
F値が最も大きく，なおかつF値が 2以上（自由度に関係なく）の変数を取り込む．
なお，全偏回帰係数のF値が 2以下の時には取り込むべき変数はないとする．いま，
x1を採用するとすると Y ＝ b1 · x1＋ b0の式ができる．






























y = a+ bx+ cz
そして，n個のサンプル値を用いて最小 2乗法により次式を最小とするように係数 a，
b，cを決定する．
D(a, b, c) =
n∑
i=1











































































































































トデータにおける二乗平均誤差RMSE(Root Mean Square Error)及び主観評価値の標準
偏差を示す．表 5.3に各分析データ・テストデータにおいて回帰木モデルによる推定値と
母語話者による評価値との相関を示す．表 5.4に各分析データ・テストデータにおける二















data ID Native1 Native2 Native3 All
analysis#1 test#1 0.547 0.480 0.557 0.506 0.536 0.475 0.545 0.517
analysis#2 test#2 0.531 0.397 0.578 0.409 0.553 0.414 0.567 0.406
analysis#3 test#3 0.524 0.376 0.561 0.514 0.539 0.453 0.553 0.449
analysis#4 test#4 0.509 0.511 0.544 0.542 0.535 0.499 0.531 0.552
average 0.528 0.441 0.560 0.493 0.541 0.460 0.549 0.481
表 5.2: 線形重回帰モデルによる推定値の二乗平均誤差RMSE及び主観評価値の標準偏差
data ID Native1 Native2 Native3 All SD
analysis#1 test#1 0.429 0.429 0.455 0.427 0.465 0.435 0.461 0.423 0.542 0.492
analysis#2 test#2 0.445 0.493 0.436 0.491 0.448 0.494 0.441 0.491 0.528 0.535
analysis#3 test#3 0.444 0.536 0.431 0.496 0.440 0.515 0.433 0.517 0.514 0.576
analysis#4 test#4 0.467 0.446 0.452 0.436 0.461 0.455 0.457 0.433 0.534 0.516




data ID Native1 Native2 Native3 All
analysis#1 test#1 0.523 0.346 0.580 0.400 0.539 0.368 0.667 0.398
analysis#2 test#2 0.529 0.370 0.555 0.369 0.529 0.308 0.579 0.459
analysis#3 test#3 0.529 0.346 0.580 0.445 0.528 0.457 0.636 0.418
analysis#4 test#4 0.657 0.466 0.579 0.507 0.645 0.415 0.544 0.407
average 0.560 0.382 0.574 0.430 0.560 0.387 0.607 0.421
表 5.4: 回帰木モデルによる推定値の二乗平均誤差RMSE及び主観評価値の標準偏差
data ID Native1 Native2 Native3 All SD
analysis#1 test#1 0.463 0.453 0.432 0.442 0.457 0.459 0.405 0.453 0.542 0.492
analysis#2 test#2 0.449 0.497 0.440 0.492 0.448 0.502 0.431 0.480 0.528 0.535
analysis#3 test#3 0.437 0.539 0.419 0.515 0.432 0.459 0.402 0.524 0.514 0.576
analysis#4 test#4 0.405 0.442 0.436 0.445 0.409 0.462 0.460 0.468 0.534 0.516
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[{x(j)− x¯} · {x(j + i)− x¯}] (i = 0, 1, 2, · · · , N − 1) (6.5)
で自己相関関数を求める．この関数をとくに自己共分散関数とよぶ．
例えば，測定波形
x(t) = s(t) + n(t) (6.6)
と表される．もし，信号成分とノイズ成分が相互に独立しているとすると，自己相
関関数は，




R(i) = Rs(i) (6.8)
と信号成分が抽出できる．
3. 自己相関係数
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001 I‘m fairly punctual.
002 I‘m glad that I could finally meet you.
003 Half the class has had it.
004 There‘s nobody here by that name.
005 There is a restaurant.
006 There is a restaurant on the top floor.
007 There is a restaurant on the top floor and food court on the basement level.
008 I‘d like 3 tickets for the game on May 26th at Yankee Stadium.
009 Did you pack your luggage by yourself?
010 Actually, could you make it two?
011 Who do I make it out to?
012 Would you mind explaining it to me once again?
013 Is there anyone who can pass this data to Robert within 10 minutes?
014 He is a good player, isn‘t he?
015 You can‘t sing this song, can you?
016 Jack can‘t understand that.
017 Looks like he likes you.
018 The tuition is due on the 1st of every month.
019 How many people in your party?
020 Is there anything else we can do for you today?
021 This is it.
022 Let me handle it.
023 Miss Mills thinks it‘s big.
024 Take your time with your lunch.
025 I have such bad headaches lately.
026 That comes with soup and salad.
027 That comes with soup, salad and rice or bread.
028 There‘re 80, 60, 40 and 25 dollar seats.
029 It was a little bit too loud for me.
030 I‘d like to make an appointment with Dr. Clifton for Friday afternoon.
031 I don‘t mean to make him feel bad but I think he is rude.
032 Has Dad had a nap?
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033 Your husband often goes abroad, right?
034 Do me a favor, will you please?
035 What time do you expect to check in?
036 What kind of price range do you have in mind?
037 Would it be possible to talk to you for an hour or so next week?
038 This tool isn‘t useful for many people, is it?
039 Jim studies English everyday, doesn‘t he?
040 Open the window, will you?
041 I‘m OK for now.
042 I wish I were taller.
043 I‘m looking forward to it.
044 The women met last Saturday.
045 That man ran after his hat.
046 I wish I could, but I‘m afraid I can‘t.
047 We‘re very sorry, but there are not any rooms available for that date.
048 Are these seats taken?
049 Will that be cash or credit?
050 How about going out for dinner this weekend?
051 What do you like to do in your free time?
052 Is it possible for me to come to your office to explain our new products?
053 The sunshine is dazzling.
054 Let‘s ask Dad‘s friends.
055 We‘ve all missed you.
056 The endurance run was really tiring.
057 I can never set it correctly.
058 This is not what I ordered.
059 Let me know if you need any help.
060 I really don‘t think you should always be late.
061 Is it possible to switch our meeting to sometime in the afternoon.
062 I‘ll let you know as soon as I find out.
063 Round trip or one way?
064 OK, what can I do for you?
065 Do you have other colors in this design?
066 Is the shipping address the same as the billing address?
067 Can you make some time for further discussion on the price structure?
068 Since we only have a few things to talk about, why don‘t we meet over lunch?
069 You called her yesterday, didn‘t you?
070 Let‘s go shopping, shall we?
071 It‘s got an astringent taste.
072 I don‘t feel like working today.
073 I don‘” want you to say that.
074 I only have 30 minutes available after the meeting on Wednesday at 11:30.
075 Isn‘t that a contradiction?
076 Would you care for something to drink?
077 Which restaurant do you want to go to?
078 Would you like me to invite your friend for dinner this weekend?
079 Will you be able to come to our office in the near future?
080 It comes to $233.48.
081 Let‘s give it a try.
082 They‘re up to 50% off.
083 The wild beech tree has been designated a world heritage.
084 I‘d like some information about your service.
085 The gardening tools are in Aisle 12C.
086 Maybe I look younger than I really am.
087 I‘m on my way to your hotel.
088 I‘m on my way to your hotel, but there was an accident.
089 I‘m on my way to your hotel, but there was an accident,
and I‘m stuck in the train now.
090 Why don‘t we meet?
091 Why don‘t we meet at the coffee shop?
092 Why don‘t we meet at the coffee shop in the station building at Shinagawa?
093 Why don‘t we meet at the coffee shop in the station building at Shinagawa
around 12:30?
094 I‘m beautiful, aren‘t I?
095 We‘ll knock off 2,000 yen.
096 Get back exactly at midnight Miss Smith.
097 Take the elevator or escalator to the third floor.
098 Is it his?
099 Would you prefer smoking or non-smoking?







































１． 現在も利用している ２． 以前に利用していた
－期間，費用，学習方法について
　　　　____年____月 ～ ____年____月
　　　　________円
______________________________________________
______________________________________________
－他に利用したいCALLシステム，CALLシステムに望むもの
______________________________________________
______________________________________________
「２」と答えた方は以下の質問に回答してください
１． CALLシステムを利用したいと思う
どのようなものを利用したいですか？
______________________________________________
______________________________________________
２． CALLシステムを利用したいと思わない
それはなぜですか？
______________________________________________
______________________________________________
• 　CALLシステムを用いてスピーキング学習が出来れば利用したいと思いますか？
１．はい　　２．いいえ
理由
______________________________________________
あれば良いと思う機能等
______________________________________________
　　　　
• 　その他・意見，感想があればご記入ください．
______________________________________________
______________________________________________
______________________________________________
ご回答ありがとうございました．
これらの意見は今後の研究に活用させていただきます．
付 録C 評価者へのアンケート
• 性別　　
• 年齢　____歳
• 出生地　____　　　　　
• 教師暦 ____年
• 日本滞在年数 ____年
• 日本語習得度 ____
１．ほぼ分からない
２．日常会話で最低限のコミュニケーションができる
３．日常会話で困ることはない
４．どんな状況でも日本人と十分にコミュニケーションができる
• 日ごろ英語を教えていて、日本人が苦手だと感じる項目があれば記述してください
________________________________________________________
________________________________________________________
________________________________________________________
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